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Dear Mr.Vierow: 

Enclosed are my comments on the September, 1998 version of a draft risk assessment report entitled 
“Estimating the Risk from the Disposal of Solvent-Contaminated Shop Towels and Wipes in Municipal 
Landfills”. The comments are organized according to the Charge to Reviewers you sent with YQW 

September 9; 1998 Letter of Transmittal. 

Overall, I believe the Research Triangle Institute has done a capable job of risk assessment, but certain 
difficulties limit how the data may be used. As discussed in the comments, the major issues are: (1) the 
waste stream characterization is inadequate to characterize the present work as a risk assessment of shop 
towel disposal (rather it is a risk assessment of solvent loading into a landfill); and (2) there is insufficient 
analysis to assure that the applied parameter values meet the requirement for a “h5gh-end” exposure 
pertinent to making regulatory decisions. 

If you have my questions or require further assistance, please feel free to call me at (978) 692-9090 
extension 225. 

Bradley W. Schwab, Ph.D. 
Principal Toxicologist 
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Comments on the Draft Report 

“Estimating the Risk from the Disposal of Solvent-Contaminated Shop Towels and Wipes in 


Municipal Landfills” 
(Research Triangle Institute, September, 1998) 

bY 

Bradley W. Schwab, Ph.D.; Ogden Environmental and Energy Services Company, Inc. 


Introduction 

Research Triangle Institute (RTI) prepared a human health risk assessment of potential exposures arising 
from disposing shop towels or “wipers” containing organic solvents to unlined municipal landfills. This 
information was requested by the U.S. EnvironmentaliProtection Agency, Office of Solid Waste (EPA 
OSW), presumably to assist in a determination of whether this waste stream, currently classified as FOOl 
through F005 waste under the Resource Recovery and Conservation Act (RCRA) may be exempted, 
Science Applications International Corporation (SAIC) was contracted by EPA SOW to organize a peer 
review of this document. The following review was conducted under a subcontract to SAIC and provides 
comments reiated to specific requests made by SAX in their Charge to Reviewers. The following sections 
are formatted according to this Charge. 

A.’ Overall Risk Assessment 

1. Major Data or Methodological Gaps 

Loading term: The largest uncertainty in the risk assessment is the landfill loading term. There is really no 
characterization of the waste stream in the report. Rather, assumptions are made to identify compounds 
(FOO1 through F005 listed) and the mass of releasable solvent (equivalent to the mass of the wiper times the 
number of wipers disposed). No study is cited to substantiate the releasable mass from the wiper, and the 
number of wipers disposed is accredited to a “recent study” by EPA OSW, but no citation is provided so 
that a reader might review the data. Even the weight of the wiper is accredited to a personal 
communication. Without an accurate loading term, the assessment as written may over- or underestimate 
the risk of wiper disposal. None of this really affects the risk assessment as performed, but it obviates the 
ability to use the risk results directly to say “yes or no7’to wiper disposal, or to limit wiper disposal to some 
specific number of pieces. Such decisions would only be appropriate if the waste stream were legitimately 
characterized. It would be more accurate to state that this is a risk assessment of loading approximately 
300 to 1300 grams of solvent per day into landfill cells (i.e., 30 to 120 wiperslday x 10.48 g/wiper). With 
this understanding, risk managers could later “translate” the mass load limits suggested by the risk 
assessment into wiper disposal limits using specific information concerning what amount of solvent a wiper 
might release. 

Landfill parameters: The ultimate outcome of the risk calculations in this report seem to prove that a 
statement made in Section 3 fallacious. Section 3.1 states “The highest risk by each pathway individually 
is not necessarily the location demonstrating the highest overall risk.” While I would have agreed with tEs 
as a general concept, the results shown in Section 6 indicate that, depending on which compound is being 
evaluated, either the air or the groundwaterpathway dominates significantly. As such, climactic conditions 
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representing high-end exposures for air or groundwater may indeed reveal higher overall risks than the 
Houston site used for high-end combined risks. Evaluation of this uncertainty could be accomplished by 
running the risk assessment on the “single medium” high-end sites (one for air, one for groundwater) to 
investigatewhich would cause the highest overall risk. 

Other release mechanisms: RTI has selected reasonably standard exposure pathways for evaluation, which 
may be adequate. However, an alternative release mechanism comes to mind, which should be checked to 
assure that it does not suggest higher exposures than those modeled. Specifically, RTI models volatile flux 
to the atmosphere as essentially a diffusion process. While this is typical, it is of note that under the Clean 
Air Act, EPA has evaluated the potential for “non-methane hydrocarbon” emissions from municipal 
landfills as a function of methane production of the unit’. This alternative method is empirical and 
probably conservative, but it implicitly suggests that landfill gases may be subject to advective transport, 
and may exceed the flux rates calculated for the diffision process. It may be of use to determine if higher 
emission rates (and hence higher exposures) would be predicted using an “AP-42” approach to t$e 
problem. 

2. 	 Over- or Underestimationof Risk . .  

There are three instances of concern for potential underestimation of risk: 

Possible inadequate selection of high-end exposure parameters: While I do not believe the assessment 
underestimateshealth risk in any real sense, due primarily to the conservatism of the toxicity benchmarks, I 
am not sure the assessment as conducted adequately estimates the level of risk appropriate to making a 
regulatory decision. As mentioned above, it is not certain that a true “high-end” risk estimate has been 
made until evaluations of climactic conditions favoring higher air and groundwater releases (separately) are 
conducted. Further, it appears that, with the exception of selecting a high-end landfill site, other exposure 
factors (e.g., inhalation rates, surface area, duration and frequency of exposure) tend to be median values. 
As such, it is uncertain that RTI has calculated the overall high-end exposure discussed by EPA in its 
Exposure Assessment Guidance2. In this regard, it is notable that the risk estimates for the high-end landfill 
(Houston) and the central-tendency landfill (Lincoln) are almost identical. This may suggest that the risk 
estimate is not terribly sensitive to landfill parameters and that use of other high-end exposure factors are 
required to obtain the conservative assessment required. 

No cancer risk assessment of tetrachloroethylene: It is notable that the present risk assessment does not 
evahate the potential cancer risk of tetrachloroethylene. The carcinogenicity of this compound is 
controversial and it may be appropriate to neglect this toxic endpoint. However, this approach would be 
substantially different from other regulatory initiatives and therefore require substantial justification. 
Neglecting the potential carcinogenicity of tetrachloroethylenewould be a major departure from U.S. EPA 
policy evidenced by tetrachloroethylene’sMaximum Contaminant Level Goal, as well as typical treatment 
of the compound under CERCLA or RCRA Corrective Action investigations. Without a cancer risk 
characterization and discussion of this alternative interpretation of toxicity, it is not possible to understand 
whether the approach leads to a significantunderestimate of cancer risk. 

1 See Compilation of Air Pollutant Emission Factors (“AP-42”)Volume 1: Stationaryand Point Sources. Section2.4. 
2 Federal Register 57, no. 104. May 29,1992. Pages 22888-22938. 
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Possible missing receutor: RTI has not considered workers at the landfills. These receptors would not be 
expected to have high risk from groundwater pathways, but their proximity to solvent sources may make 
inhalation exposures particularly intense. This would be true especially for machine operators responsible 
for moving waste and maintaining the daily configuration of wastes in the cells. For compounds 
contributing high risk by the inhalation pathway, sole use of off-site receptors may therefore result in an 
underestimate. 

3. Linear Interpolation 

To the extent the release mechanisms have been correctly modeled (see comment on landfill emissions 
above and comments on the partitioning model below), I believe linear extrapolation of the results could be 
done within the constraints of the model assumptions. In this regard, the partitioning model used by RTI 
contains the implicit assumption that the three "compartmentsyy(solid, liquid, air) in the landfill mass are 
within their capacity to maintain contaminant in an adsorbed or dissolved state. At some point, 
contaminant mass loading may be so great as to exceed the solubility limit of the compound, and a fourth 
phase; that of a non-aqueous phase liquid (NAPL), would appear. When NAPL exists, neither the 
volatilization nor leachate equilibrium models used by RTI remain valid. As such, linear interpolation to 
higher mass loads than were modeled in the risk assessment should be limited to levels not anticipated to 
result in NAPL. 

The so-called saturating concentration C , ,  has been discussed in several U.S. EPA documents, most 
notably the Soil Screening G~idance.~A formula for calculating C,, is: 

Where, * 

S -- water solubility of compound ( m a )  
K d = partition coefficient (= K,,, x foc)(Llkg)

-
P b  bulk density of soil ( k a )

--8, water filled porosity (LA,) 
-8, air filled porosity (LA,) 
-H dimensionlessHenry's Law coefficient 

4. Appropriateness and Conservativeness of Assumptions 

As mentioned above, it is unclear whether the mix of central tendency and high-end exposure parameters 
actually achieves the high-end exposure estimate specified by U.S. EPA guidance on exposure assessment. 
Suggestions for checkingthe conservatism of the estimate were given previously. 

A second issue of appropriatenessrelates to the use of degradationrates in the fate and transport modeling. 
It is possible that degradation rates could vary substantially depending on chemical factors specific to each 
1andfiII. As such, it is extremely important that the sensitivity analysis for this factor be done and 

3 U.S. EPA 1996. Soil Screening Guidance. EPA 540/R-96/018.April. 
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interpreted correctly. Unfortunately, evaluation of the sensitivity analysis was made difficult by the fact 
that the list of compounds in Table 4-5 versus the table appearing on page F-4 (the sensitivity analysis of 
the importance of degradation) do not match. It seems dichlorodifluromethane has been omitted from 
Table 4-5 while cresylic acid is missing from the table on page F-4. This causes most of the CAS numbers 
on Table 4-5 to be incorrectrelative to the associated compound name. Thus, it cannot be determined if the 
half lives listed in Table 4-5 are similarly “shifted” and whether the sensitivity analysis has been conducted 
using correct values. It was further not clear to me whether the degradation rates provided in Table 4-5 are 
for biodegradation alone or if they relate to all of the various loss mechanisms. This is important because 
the variability in certain loss mechanisms (e.g., volatilization loss) are imbedded in the mass-balance 
structure of the model such that their variability is adequately handled, whereas hydrolysis rates or 
biodegradation are input as a constant and variability may not have been adequately addressed. 

Finally, it seems that degradation has been included only as a loss term. If it is determined that degradation 
is appropriate for use in the model and that the uncertainty in the rates can be controlled, then it should 
additionally be acknowledged that biodegradation may also lead to the production of daughter products 
(e.g., vinyl chloride) that may have health effects of their own. 

5. Adequacy of UncertaintyDiscussion 

I believe further discussion is required with respect to the contribution to uncertainty of the various models 
in the body of the text. Currently, uncertainty discussion is more detailed in the Appendices than in the 
main body of the report. It is not appropriateto expect all risk managers to consult the technical details. It 
may be of use to include a table within the main body of the text that identifies the order of magnitude 
change expected for various assumptions applied. This should include quantitative changes associated with 
alternative modeling approaches. 

B. PartitioningMethodology 

1. Adequacy of Description and Appropriateness of Methodology 

The partitioning approach is well described in Appendix A. Its appropriateness is a different matter. The 
partitioning approach, as I understand it, essentially treats municipal waste as if it were a “soil”. It is 
possible that this concept may work and, if it does, a major advantage lies in the fact that the required 
parameter values for this construct are easy to obtain. However, while I would agree that municipal waste 
may have the same “compartments~’as a soil (solid, liquid, and air), the aspects of a real soil that make the 
equilibrium partitioning model plausible are homogeneity of the matrix and a relatively small grain size 
(which places the compartmentsin intimate communication with each other). I am not convincedthat these 
conditions are satisfied for municipal waste. Thus, it may not be correct that the leaching or volatilization 
limits suggested by application of a &would actually occur in municipal waste. 

If the nature of municipal waste does not support equilibrium partitioning, I would expect that the worst 
that could happen would be partitioning to phases limited onIy by saturation (Le., vapor saturation or water 
solubility limits). Thus, it may be possible to check the importance of the partitioning model by using 
alternative source terms for the volatilization and leaching models (Le., chemically-saturated vapor andor 
water in some volume of the landfill) to see how much different the exposure estimate would be. 

C:\\saic\comments.doc 09/29/98 5139 PM 
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Alternatively, empirical measurements of leaching or volatilization rates may be an useful substitute for the 
partitioning model. 

2. Partitioning vs. Leachate Data 

In spite of the general caveats re the partitioning model, the TCLP alternative does not seem terribly useful. 
The requirement of the test for acidification is unlikely to drastically affect organic contaminant mobility, 
and the requirement for reduction in grain size of the test material may actually cause a spurious reduction 
in leaching by increasing surface area of the immobile phase. As mentioned in the previous comment, it 
may be more appropriate to conduct leaching and volatilization tests in undisturbed waste “spiked” with 
solvents wastes (perhaps in situ or in a lysimeter). However, recognizing the concern for the heterogeneity 
of wastes, a substantial number of tests might be required in order to understand the important determinants 
of contaminantrelease. 

Contaminant Availability 

Given the concerns with the “structure” of municipal waste, it may be appropriately conservative to 

assume no matrix effects once the mobile phase exits the source. However, I would not necessarily 

characterize the approach used in the current risk assessment as assuming no matrix effects to the 

extent that the partitioning model itself implicitly limits the concentration of solvents in the mobile 

phase. 

One hundred percent contaminantavailability is an irrelevant assumption in view of the absence of any 

justifiable waste characterization. The assumption that has been made is that there is 100% availability 

of 10.48 grams of solvent contained in a wiuer. Because it is unknown how much solvent is actually 

contained in a wiper, the availability term is not useful. As mentioned previously, it would be more 

accurate to state that the risk assessment evaluated specific free solvent loadings to a landfill and go on 

to explain how these data could be used to let risk managers with better data “translate” the results to 

limits on the number of wipers. 

As mentioned above, it was difficult to determine how much differencethe biodegradation term makes 

in the risk estimate. It is, however, notable that significant variance in biodegradation, at least, might 

be expected in different landfills and this variability must be considered in the sensitivity analysis. 

Also, biodegradation should be considered a loading term as well as a loss term to the extent the 

process produces toxic daughter products. 


Emission Estimation and Landfill Assumptions 

Time of Availability 

I do not known typical landfill procedures, so that I cannot comment on the time of availabilityfor 
volatilization. 
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D. Groundwater Transport and Modeling 

1. PreviousWork of Dilution and Attenuation Factors 

The constituents of concern in the present risk assessment are relatively mobile and therefore probably 
reasonably consistent with the assumptions used in deriving the DAFs for the Soil Screening Guidance. A 
more important concern is what the applicationof a high-certainty DAF (e.g. 85% bound on derived DAFs) 
does to the overall conservatism of the analysis. High-certainty DAFs are larger values than the central 
tendency, resulting in lower estimated groundwater concentrations. While it is recognized that high-
certainty DAFs were applied in the Soil Screening Guidance, other exposure factors in this document were 
more conservative than the values used here. Thus, this is another parameter value that needs to be 
incorporated into an analysis of whether the risk assessment has achieved the high-end exposure level 
specifiedby U.S. EPA Guidance. 

It is also of note that the DAF calculation assumes there is some attenuation in the vadose zone before 
leachate is subject to horizontal transport in an aquifer. There is no mention of the nature of the typical 
thickness of vadose zones beneath unlined landfills and it is distinctly possible that no vadose zone exists in 
some cases (i.e., waste exists at or within the saturated zone). This may add an unknown but unwarranted 
amount to the generic DAF when it is applied to landfills. 

E. Non-Groundwater Transport and Modeling 

l., NationwideAssessment 

The Charge fiom SAIC requests an evaluation of whether use of 29 meteorological data sets is adequate for 
air transport modeling. Based on the Report, it appears that these datasets were used for sensitivity analysis 
of landfill cell sizes, not for the overall modeling. Modeling was conducted using meteorologic data from 
Houston or Lincoln, Nebraska. If this is not the correct impression, then perhaps clarifications should be 
made in the Report. 

If it is true that specific locations were used for dispersion modeling , it is notable that the Houston and 
Lincoln datasets yield fairly central (Houston) or low (Lincoln) unitized air concentrationsrelative to other 
data shown in Table B-6. In view of the concerns expressed in Section 1 re the uncoupling of risks from 
the air versus groundwater pathways, these data may not be sufficient to capture the range of risks 
necessary to make a regulatory decision. 

2. Appropriatenessof the Non-ingestion Exposure Calculations 

The non-ingestion pathways (bathingkhowering) evaluated are appropriate. However, the means used to 
evaluate risk (using a unitized water concentration) is extremely cumbersome for risk managers who are 
trying to understand the total risk associated with solvent disposal. Use of this method will produce even 
greater confusion, should a regulatory decision require some type of "back-calculation" of the solvent 
loading limit associated with an acceptable risk level. As such, an actual calculation of non-ingestion risk 
associated with the specific estimated groundwater concentrations should be provided in tabular form, as it 
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was for risk from inhalation and water ingestion. Alternatively, if the non-groundwater pathway is 
providing roughly similar increments in risk over the various compounds and landfill scenarios, it might be 
possible to calculate a multiplier" to be applied to the groundwater ingestion risk. For instance, one might 
be able to state that the overall groundwater risk (ingestion and non-ingestion) is equal to “X” times the risk 
of groundwater ingestion alone. 

RTImay also wish to consider if it is useful to evaluate another non-ingestion pathway - the potential for 
volatiles in groundwater to migrate through the subsurface and into an occupied structure. This was 
pathway investigated in the Soil Screening Guidance. While this pathway generally demonstrates less risk 
than the non-ingestion pathways already considered, it provides some information on the risk that might 
occur in the situation where groundwater is not used for domestic purposes. Thus,risk managers would 
have useful information for cases of landfills in areas where there is no groundwater withdrawal. 

F. Receptor Considerations 

1. Constituents of Concern 

It is clear where the list of constituents of concern comes from (RCRA listing) and in this regard the list of 
constituents seems comprehensive. There may be other constituents of concern associated with the 
businesses using wipers (e.g., metals) but this would have to be established by survey of the industries and 
may or may not within the regulatory purview of RCRA. 

2. Exposure Parameters 

The exposure parameters used are well documented, but as previously mentioned, it is of concern that the 
values applied are not typical conservative estimates. This is not to say that high-end values have to be 
used for every parameter, but some evaluation is required to assure that the combination of factors used in 
the risk assessment achieves the high-end level specified by US.  EPA Guidance. In the absence of this 
demonstration, it is not clear whether the risk assessment meets the requirements for making regulatory 
decisions. 

3. References for Health Benchmarks 

The references for most health benchmarks are standard and appropriate for risk management. However, 
there is one troubling reference; a citation of a paper on Risk Assessment issue Paper For Carcinogenicity 
Information For Tetrachloroethylene (perchloroethylene). I am not familiar with this paper and would 
want to know that it is readily available for review by risk managers and the regulated community. This is 
apparently the source for the cancer slope factor for trichloroethylene4,a value which has been absent from 
the fully-reviewed files on the Integrated Risk Information Service (IRIS) for ten years. The 
carcinogenicity of this compound has been controversial on both qualitative (evidence of carcinogenicity) 
and quantitative (cancer slope factor) grounds, so it is important for staksholders to be able to review this 
information. 

~ ~~~ 

4 It is confusing that a CSF for trichloroethylenewould appear in a document on tetrachloroethylene,but this is the 
indication in the risk assessment report. 
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I am assuming that this document is also the source of information leading to the decision not to treat 
tetrachloroethylene as a carcinogen in the present risk assessment. As this compound is regulated as a 
carcinogen (despite the absence of an agreed-upon cancer slope factor!) under the Safe Drinking Water 
Act, CERCLA and RCRA, making a regulatory decision on wiper disposal using an non-cancer 
interpretation of perchloroethylenerisk is not consistent policy. It would be extremely important to have 
access to the document supportingthis alternative approach. 

4. Limited Exposure Pathways and Receptors 

The receptors and exposures evaluated are reasonably standard and they are appropriate for the purposes of 
this risk assessment. This includes the non-ingestion groundwater exposure pathways, so it should be 
perfectly clear in the report that this risk estimate must be added to the ingestion risk pathway. An 
additional exposure pathway (vapor migration) was suggested in previous comments. 

While the selected off-site receptors seem appropriate, it is also necessary to consider potential risk to on-
site receptors, i.e. landfill workers. These receptors would not be expected to have high risk from 
groundwater pathways, but their proximity to solvent sources may make inhalation exposures particularly 
intense. This would be true especiallyfor machine operators responsible for moving waste and maintaining 
the daily configuration of wastes in the cells. I have mentioned more than once in these comments that it 
appears inhalation and groundwater risks are not coupled, so that highest risk at least for certain solvents 

I 
may derive solely from the inhalation pathway. For these compounds use of off-site receptors may 
underestimaterisks. 
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